This paper presents the results of investigations of the temperature dependence of heat capacity and dielectric dispersion in the vicinity of ferroelectric-ferroelastic phase transition of dimethylammonium metal sulphate hexahydrate crystals DMAAl1−xCrxS. In particular, it is shown that the isomorphous substitution of metal ion noticeably changes the temperature of phase transition and parameters of the fundamental ferroelectric dispersion observed around Tc1. These changes are explained in terms of clusters sizes and dynamics in the framework of order-disorder type phase transition mechanism.
all hydrogen bonded to a three-dimensional framework.
It has been found that this crystal possesses a second order phase transition at temperature T c1 = 152 K [3] from ferroelastic (T > T c1 ) to ferroelectric (T < T c1 )
phases. This phase transition is of the order-disorder type with a symmetry change 2/m → m. The transition is connected with ordering of the polar DMA cations which execute hindered rotations around their CC direction in the paraelectric phase and order only in the spatio-temporal average in the ferroelectric phase [4] .
Besides, it was shown that at lower temperatures (T < T 1 ) also the antiferroelectric phase would be realized [2, 5] . In [3, 6] The nitrogen vapor ow cryostat with UNIPAN 680 temperature control system was used for the dielectric measurements. The temperature was stabilized with an accuracy not worse than 5 × 10
DSC measurements were carried out using a PerkinElmer TMA-7 calorimeter with rates ranging from 10 to 20 K min −1 .
Results and discussion
The temperature dependences of the dielectric permittivity ε and tangent of dielectric losses tan δ are very useful for the precise determination of the phase transition temperatures in the samples with dierent chromium concentration ( Fig. 1) . Indeed, both these parameters Table I .
In comparison with the pure DMAAS the phase transition temperature T c1 in the sample with x = 0.065 was DSC measurements (Fig. 2) . They fairly well correlate with the data obtained on the basis of dielectric study.
The temperatures of phase transitions obtained using both these methods were found to be very close in corresponding crystals, especially when to take into account that dielectric and calorimetric measurements cannot be performed at the same electric, heat and some other conditions. 
although the shift was found to be larger for the sample with lower concentration of chromium (see Table I ).
The 
where Θ the CurieWeiss temperature, C the CurieWeiss constant, T temperature.
The parameters of the CurieWeiss law calculated by formula 1 are presented in Table II . These parameters in all cases are consistent with typical values for the ferroelectric phase transitions of ordering type [8] .
Analyzing dispersion of the dielectric parameters of DMAAl 1−x Cr x S (x = 0.2) (Fig. 3) , we can see that at higher frequencies of the measuring eld starting from f = 1 MHz the temperature dependences of ε show a sharp minimum at T c1 instead of a clear peak usually observed in the ferroelectric substances at lower frequencies (Fig. 1a) . The minimum becomes broader and deeper with increase of frequency. Simultaneously both shoulders of ε are shifted away from the transition point.
It is also interesting to note that the tangent of dielectric losses tan δ shows maxima at T c1 . Such a behaviour of the dielectric parameters is characteristic of order-disorder type ferroelectric phase transitions and is related to a critical slowing down (paraelectric phase) and respectively speeding up (ferroelectric phase) of the dipole (order parameter) relaxation time. The very similar behaviour were found to be for the samples with x = 0 and 0.065 [7, 9] . The observed phenomenon is directly connected with increase of the relaxation time τ in the vicinity of the phase transition according to equation [9] :
where Θ denotes the CurieWeiss temperature for ε and τ 0 is considered as the temperature parameter of relaxation time.
The dispersive equation for ε * (ω) = ε (ω) − iε (ω) in this case may be obtained from the Debye equation
Taking into account that ε 0 − ε ∞ = C/(T − Θ) and relation (2):
In Eqs. (2)(4) ε ∞ denotes the high frequency limit and ε 0 is the permittivity obtained by static measurements.
According to (4) the temperature maximum of ε in the region of dispersion is observed at
As it follows from the obtained experimental results ( 
The calculated values of corresponding relaxation time for all investigated crystals are presented in Table II .
The highest values are found to be for the case of DMAAl 1−x Cr x S (x = 0.065) crystals [7] . This result correlates with the highest values of the transition temperature for the considered sample. Under such 
